In the following sections I will discuss the presence of the surface segments W, kw, xw, ~' and nasalization, and the status of the phoneme /w/ in present-day Seri.-twill also discuss other prominent aspects of Seri phonology, especially those features in which this analysis differs from that of Moser and Moser 1965. l. Consonant and vowel lengthenin 3 . A striking feature of the Seri language is what Moser (1978) has calle a "staccato delivery" since consonants and vowels are noticeably lengthened under certain conditions. The long i in [i?f:s:a:x] is an underlying long vowel. The long min [tom:ax] is the result of the juxtaposition of two morphemes, one ending in m, one beginning with m. Non-nasal geminate consonant clusters and also clusters such as kkw-tend to degeminate except when both consonants are in the same word and the second consonant is stem-initial; in the latter case they are realized as single long consonants. These rules are· stated informally and illustrated below. To avoid confusion, I will henceforth represent long consonants which result from {3} as clusters. 3
Consonant lengthening. A consonant is lengthened if it follows a stressed vowel nucleus of a certain type and precedes a vowel. The amount of lengthening is greater with a higher degree of stress. The stressed vowel nucleus may be composed of a single vowel {long or short) or a short vowel followed by a short high front vowel (i). This is obviously a restriction on total nucleus length that is difficult to capture notationally.~ There is also a condition that the consonant be in the same word as the stressed vowel and not be a suffixal consonant. The rule is given in {5).
{5) Consonant Lengthening: C + [+lng] /
V ~ V p V (-lng) [=~~c] ----lng
Conditions: l) The C must be in the same word as the stressed V.
2) The C may not be a suffixal C.
This formalization represents rules (6) and (7) below which are illustrated individually. The need for the conditions is illustrated in (8) and (9). ?axox + [ ?ax:o:x] kiZZ for someone (sg. punat., nom.) be eZZiptiaaZ (sg. iter., nom.) , hat uJl'ing out (sg. iter., nom.) sarape au,ay (sg. iter., nom.) pZay (sg. iter., nom.) aook in ashes (sg. iter., nom.) aITive (sg. iter., nom.) araak unth teeth (sg. iter., nom.J shore (8) Condition: The consonant must be in the same word as the stressed vowel. aome (pZ. punat., nom.) grind grain (sg. iter., nom.) he unZZ taste it Notice that the conditions are responsible for the generation of surface contrast between long and short consonants in the forms k-a:t-im [ka:t:im] cook in ashes (sg. iter . ., nom.) (pZ. punct . ., nom.) . The rule is g·iven as (10).
'
(10) Vowel Lengthening:
Conditions: l) The V must be in the same word as the stressed V.
2) The V may not be a suffixal V.
These lengthening rules are productive and yet they do not apply to most loanwords, as seen in the data in (11).
(11) singular plural Condition: l) Word-bounded.
2) The first C may not be suffixal.
The condition is necessary to explain the following type of data. ?a+x m-6:x-a-p It is PatheP white.
I will be using this rule as an important test in later sections of this paper.
Problems. There are some additional data that should be compared with respect to Consonant and Vowel Lengthening. I have not decided what is the best way to handle these few problematical data. · 2. The round consonants. There are three round surface consonants in Seri which would be posited as phonemes in a less abstract analysis (see Moser and Moser 1965) . Although I cannot yet account for all of their occurrences, it has become obvious that these are derived segments. (The labialized velar fricative xw also occurs occasionally at the most detailed phonetic level. This segment will be discussed later.) First I will discuss the phonetic realizations of kw, xw, and W. (sg. punat • ., nom.) Stops are optionally slightly aspirated before pause in Seri (Moser and Moser 1965:53) and probably it is by this same process that kw is sometimes realized as [kW] kw, xw and Was derived segments. Althou9h kW and xw are units at the level in the derivation at which a-lnl1'xatioilapplies, there is evidence that they are both derived from-underlying ko and X9. respectively, an~ that W derives from /o/, as I will now demonstrate.
For many verbs iterative aspect is expressed simply by suffixing /-tim/ to the verb stem as shown in (36). The t of /-tim/ is deleted following a consonant that is preceded by an unstressed vowel.
(36) k-,.meke k-meke-t im
The deletion rule could be stated as (37).
(37) t-Deletion:
Iterative aspect is indicated by this suffix on many verbs and in addition punctiliar aspect is indicated on these verbs by deleting a vowel in the verb stem. Some examples are given in (38). The deletion rule is given in a simplified form in {39). {The operation of this deletion rule is actually quite idiosyncratic for a given verb--it may apply in any or all of the four forms marked for number/aspect.) In addition, when the vowel to be deleted is an .Q. and when it is contiguous to a back consonant, labialization or W usually shows up in the 11 syncopated 11 form. Some examples are given below.
(There is also a rule by which x becomes+ in forms other than the singular punctiliar.) --
The syncope rule then must have two parts; it is given informally as {41). The first part of this pair of rules will generate W; a separate rule will coalesce back consonants and W. 6
There is additional evidence for this analysis. The form 'loco' arazy was borrowed from Spanish in quite regular ways. The voiced lateral was replaced by [r] . Stressed vowels in loanwords are lengthened when they precede a consonant. Also, some version of the syncope rule applied. The Seri form is therefore r6:kw. The verb make arazy is k-a-r6:ko-t.
The rule deleting i given above {rule (37)) does not take care of all the instances where the t of a suffix is deleted. This t also deletes if it is preceded by a consonant cluster. I will formalize this as (43) below.
Notice that (39) has applied in some of the plural fonns 1n (45).
(43) t-Deletion II: t + 0 /cc+ (44) singular eunctiliar elural eunctiliar gloss
By comparing the forms of (44) with the forms of (45) below (which take different suffixes for the plural fonns), we see that we must accept either a more complicated version oft-Deletion II or agree that Coalescence (45) has applied and bled !.-Deletion II.
(45) sing eunct sing iter elur eunct elur iter gloss root
In summary, it appears to be the case that most (perhaps eventually all) occurrences of W may be generated from underlying .Q_ 1 s. The sequences kW and xW are converted by a context-_free rule to kW and~ resepectively. From~hat point on, these sounds function as units.
x-Deletion. There is now an important point to be clarified that was problematic for Moser and Moser (1965) . In (40) we gave the singular punctiliar fonns of ahe~ and tremble as kkapWx and kxapWx respectively. We know that the xis there because of the x +.._rule and the fact that the syncope rule requires a contiguous back consonant. The xis not present phonetically, however. The following rule accounts for its deletion.
(46) x-Deletion:
In casual speech there is no condition on Z.
As the conditions indicate, the rule will not apply in careful speech if the xis followed by a back vowel. Otherwise, the x always deletes. Moser and Moser (1965:54) I will now present evidence that the morpheme ankl.ebone is -yakwx (< /-yakox/), and that the final xis what causes the word to be pronounced differently from words ending in kw. The plurals of anklebone are -yakw ... k and -yakW-1-xox (collective). Nouns that have plurals with --1-k(a) often have singular forms ending in x (for whatever reason historically).
A few examples are given in (47) . (47) Since the rule deleting x after kw may be collapsed with the x-Deletion Rule (46}, it seems unnecessary to posit two separate x-Deletion r"i:i"les (although I have not yet checked to see if the conditions on (46} apply to the other rule also}. It is also important to point out that this is the only word that I am aware of for which a rule x ~ 0 /kW~ is necessary. Therefore it seems highly desirable to consider deletion of x in ?ayakwx and the deletion of x in kxapWx to be effected by the same-rule, even though in some cases the xis not recoverable from the phonetic form. In the following derivation (which goes to an intermediate level), another (syntactico-phonological) rule applies which deletes x when it precedes Js. in singular punctiliar forms; I call this the x-Rule.
(57) burst sing eunct sing iter
In the following verb, the x-Rule applies in the singular punctiliar form but not in the plural punctiliar form and is therefore the underlying cause of the surface contrast. (The plural punctiliar morpheme is -0 for this verb.) (58) In spite of such words, the preceding analysis seems to be wellmotivated and probably historically valid as well.
3. Nasalization. Moser and Moser (1965:55) noted that "nasalization is restricted to vowel nuclei preceded by /kw/." Nasalized vowels are derived by three rules: two that lenite .!!!. tow, and one that subsequently nasalizes the vowel or vowels that follow this nasal glide. 8 The rules are given informally and illustrated below. Moser and Moser caught these changes as they were spreading through the lexicon and the speech community and contrasted forms to which the rules had applied with forms to which the rules had not yet applied; therefore they considered nasalization phonemic, although considerable alternation was noted. Since then, the rules have generalized to the entire lexicon for younger speakers although older speakers continue to not lenite m in certain words.
4. Process affecting /m/. An!!!_ that follows an unstressed vowel assimilates to the general point of articulation of a consonant that follows it. 9 Thus an m becomes n {dental) before dentals, alveolars and palatals, and o before-velars and back velars; it remains m elsewhere.w (When a nasal precedes a glottal stop in a word, the two segments metathesize. When the glottal stop is in the following word, metathesis may occur in casual speech.) Since according to E. Moser (personal communication) the nasal is dental and not palatal before y, the rule is somewhat difficult to state fonnally. 
{Pause-bounded)
The phoneme /n/ never ass·imilates to labial or velar points of articulation. Obviously the problem is that them has assimilated to the velar point of articulation even though the preceding vowel is strongly stressed. These demonstratives are also unusual in that they are exceptions to Consonant and Vowel Lengthening: the fonn ?fmintika is phonetically [?fmintika]. The aberrant pattern of these forms might be accounted for by positing a special late (phrase?) stress rule for them. 5. The chameleon consonant. There are approximately twenty verbs which exhibit a· peculiar variety of allomorphy. In order to effectively demonstrate the superficially irregular behavior of these verbs, I will briefly sketch the more typical morphophonemic changes that occur with prefixation in Seri.
{67) s-
Consonant-initial stems are relatively straightforward. (Finite verb forms are cited with third person subject, unmarked in Seri, and third person object (where applicable), also unmarked. Singular punctiliar stems will be used throughout.) As with previous data, rules are formulable to express the alternations and deletions seen in these forms, but these are not germane to our discussion. It is only important to notice the types of changes that occur with vowel-initial stems.
Many verbs may be used transitively or intransitively, in which case the intrans_itive form requires the intransitive marker /-o-/. This morpheme occurs directly before the stem and often coalesces with the stem vowel to yield yet additional allomorphs, some of which are given in (81). The transitive fonns require the transitive marker (as do all transitive verbs in Seri); this marker follows the subject nominalizer, usually deleting by one of various rules, and otherwise occurs only preceding a finite verb that has third person subject and object, as do the forms in
-sanx
I will now present some forms of verbs that do not at all pattern like the majority of the verbs in Seri.
k- The allomorphs of verbs such as those in (82) are not predicted by any rule that has been posited above.
An abstract analysis. An abstract analysis of these stems would posit an abstract 'chameleon' consonant as the initial segment of the verb stems in (82); I will use the symbol~ for this segment. Only two simple rules would be needed; these are given as (83) and (84). An illustrative derivation is given in (85).
------yoamWx ttamWx yoamWx
The imperative forms of Q-verbs illustrate the reason why rule (85) deletes ~ after non-consonantal segments rather than after vowels alone. 
PAST-NEG-[be shiny]
These verbs must be marked [Label Preceding Morpheme -Coalescence (54)] to prevent the application of the rule of coalescence that applies in the derivation of yasanx from underlying /yo-o-sanx/ (see (81)). From underlying /yo-o-Qe:nx/, the surface form yoe:nx results rather than yae:nx or yee:nx as would otherwise be expected. Additional evidence for claiming that these verbs are consonant-initial will be presented below.
Causative prefix. The causative prefix in Seri has several suppletive allomorphs whose distribution is determined primarily by the phonological shape of the following morpheme. {There are a few additional data that do not correlate with the following characterization of the distribution but which do not affect the argument presented below.)
The causative prefix is /-a-/ when followed by a consonant as in {89).
The prefix is /-ak-/ when followed by a short low vowel or the intransitive morpheme as in {90).
The prefix is /-a?-/ when followed by a stem vowel that is not a short low vowel as in (91) The allomorph /-a-/ is also used with a small set of verbs that are not consonant-initial and which must therefore be specially marked to take this form of the causative morpheme. There are two more allomorphs that occur with a small number of verbs: /-k-/ as in (93) and /-k-/ plus an ablaut rule (an abstract analysis of this allomorph is also possible) as in (94). What is important to note is that the allomorph that occurs with consonant stems is /-a-/, although this allomorph also occurs with a few other verbs, as stated above. This allomorph is the one that occurs with .Q. -verbs, which fact would follow unsurprisingly from the analysis of these verbs as having consonant-initial stems. Infinitive. The infinitive prefix in Seri also has several suppletive allomorphs. The infinitive morpheme is /ika-/ when the verb is intransitive, the .2. often deleting by regular phonological rules.
( 96) i kameke to be Z.ukeT.tJa1'111 to jwnp (intr.)
The allomorph /i?-/ plus an ablaut rule occurs when this morpheme is followed directly by a transitive verb that begins with a high vowel.
(Again, an abstract analysis of this allomorph is possible.) (97) i?e:xw to jwnp across (< i?-fxw) i ?akta to Zook at (< i?-6: kta} i?e: to hear (< i ?-i:) The allomorph /i?a-/ occurs elsewhere. Lift it! Suck it! (< ?-Qiso)
These fonns can be explained by ordering the .Q.-Deletion rule after j_-Epenthesis.
Other evidence. On the basis of the allomorphs of the passive morpheme, the third person referent clitic, and the action nominalizer, other evidence of the type presented in the paragraphs above could be developed. Since the arguments would be essentially identical, however, I will not present this evidence here.
A concrete analysis. A concrete analysis would, of course, claim that the verbs under consideration do not begin with an abstract consonant. One concrete solution would be to choose one of the allomorphs beginning with a consonant, say -tamWx or -kamWx, and mark the stem-initial consonant to undergo special assimilation and deletion rules that unmarked consonants do not undergo. This alternative does not seem to be wellmotivated because there is no basis for choosing one consonant over another and rules parallel to those in the abstract solution would be necessary. Also, this solution would 'predict' that shou1d these verbs be regularized in a reanalysis by the speakers of the language, they will emerge as t-initial or k-initial stems. (103)
( l 04) t -amWx yo-amWx ( l 03 ) t t amWx ttamWx yoamWx
These verbs would also have to be marked in an ad hoc fashion to take the various allomorphs of the morphemes such as causative, imperative, and passive. In the case of the causative prefix, this is not without precedent since it has been seen that there is already at least one ad hoc class that takes the /-a-/ allomo,rph. There is also a need to distinguish the behavior of these verbs with regard to the prefix vowels from that of the regular verbs shown in (78) - (81). Compare again the forms in (105). . '
The 'irreg~lar' verb would have to be marked [Label Preceding Morpheme -Vowel Deletion] .
A more difficult problem is presented by the i-Epenthesis rule. The rule would have to be amended to allow epenthesis before long consonants unless of course the lengthening rule (103) were rewritten as a gemination rule. These verbs are still positive exceptions to this rule when the prefix is/?-/ since the environment for the application of the rule does not exist and yet the rule (seemingly) applied. One might suggest that rule (103) should be revised to say that .!!'.!Y consonant lengthens, including glottal stop; after applying l-Epenthesis one could apply a rule shortening long glottal stops. I do not know whether clusters arising from prefixing the imperative morpheme to Q-initial stems surface as long or short glottal stops; therefore, the crucial data on this question are missing.
Comparing solutions. The abstract analysis is forced to posit an underlying segment to which it can assign no definite phonetic feature except [-syl] . This solution quite neatly expla·ins some otherwise rather bizarre allomorphy. One problem is that it implies that g_-verbs are regular verbs except for this abstract consonant. We have seen that this is not the case, however, since these verbs must be specially marked so that the rule coalescing prefix vowels (rule (54}} does not apply to them. To avoid abstractness the concrete solution must add several ad hoc features to the verbs and it is not certain that it can adequately handle all of the facts. The proposal raises some questions, nevertheless, that will require further research.
Is the chameleon consonant /w/? Although a synchronic analysis of Seri does not give many clues concerning the phonetic nature of the chameleon consonant, the questioning of a sixt~-year-old speaker of Seri revealed that the word k-kf?Wx (< k-Qf?Ux) used to be pronounced kwf?Wx, and ttf?Wx used to be pronounced twf?Wx. This evidence suggests that g_ is actually /w/. It should be noted that Seri does not have a phoneme~ at the taxonomic level. Therefore there is no evidence that the voiceless lateral is a contemporary innovation. What is true, however, as native speakers have remarked, is that the almost complete replacement of I by+ has occurred within the last two generations. --7. Vowels. With respect to the vowel system, I feel that it is necessary to posit underlying long vowels in contrast with short vowels, but this contrast is found almost exclusively in the environment of stress.u (Likewise, vowel clusters are found almost exclusively in the environment of stress.) I will present evidence that these are long vowels and not geminates.
Prefix vowels delete before long vowels, as shown in (107) Certain spell-out rules are sensitive to vowel length. To give but one example, the imperative prefix has an allomorph /k-/ that occurs only before the negative morpheme and before a stem whose initial vowel is a short low vowel, as shown in (109) below.
loss of vowel length.
This analysis of the vowels contrasts with that of Moser and Moser (1965: 55) who claimed that 11 sequences of two and three identical vowels are ..
• structurally analogous to sequences of diverse vowels 11 and so did not set up vowel length as phonemic; 11 long 11 vowels were analyzed as geminates.
Moser and Moser also claimed that the four vowels 11 contrast as to high and low and as to front and back (1965:55 ..
e [re J a 8. Stress. Primary stress is predictable to a high degree, stress usually falling on the first vowel of the stem. It may be shifted by later rules to prefix vowels, however, as we have seen in (108) above. 15 Some verbs that do not fit into this pattern are the result of the reanalysis of prefix material. For example, there is a verb -kai+ laak (tP.J. Other transitive verbs may be passivized by adding the passive prefix and then nominalized by the prefix /?a-/; for example, ?a-p-a?it (NOM-PASS-eat) tha.t whiah is eaten, food. The verb -kai+, however, does not have a derived nominalized passive form ?-a?-kai+ as would be expected. Instead a verb meaning to be Zaaking is used: -a?kai+. The nominalized form takes the subject nominalizer /k-/: k-a?kai+ (tha.tJ whiah is laaking. Although this form cannot be derived synchronically from -kai+, it is obvious that such was the case historically.
Not all verbs with stress on the second syllable of the stem are so easily analyzed. Compare the following forms. The significance of the sequence mo-is unknown.
There is more surface irregularity with nouns since many were probably compounds or derived nouns historically. Moser and Moser (1965:56) claimed that stress was phonemic on the basis of the following type of data. My analysis is given on the right. 9. Summary. In this paper I have attempted to clarify some of the low-level phonological processes operating in Seri. It has been shown that nasalization and .Q. are generated by some of these rules. I have also suggested that a more abstract source can be found for kw,~ and W, and that the chameleon consonant is /w/. Evidencewasgiven for a set of long vowels and the assignment of word stress was discussed. These revisions in the analysis of Seri should make comparative work between Seri and other Hokan languages more accurate just as they have aided in internal reconstruction. The following brief characterization of the verb morphology may be helpful: The transitive marker occurs with all nominalized transitive verbs and with finite transitive verbs that have third person subject and object. The intransitive marker occurs with the {nominalized or finite) intransitive. form of transitive/intransitive verb pairs regardless of subject or object person. 13 There are a few unstressed words with long vowels that are exceptions to this generalization: kma:x now, then, and ?a: there are examples. 1~I do not believe that it is a case of the a assimilating to the prefix vowel because the nominalized forms of the verb undergo deletion as described above, but not lengthening. 
